INTRODUCTION
Indonesia is a very diverse and geographically dispersed country. An archipelago of more than 17,000 islands, it stretches over 5,000 kilometers and across three time zones. The geography of the country ranges from rainforest and agricultural plains to deserts and alpine mountains (World Bank, 2007) . It is the home for more than 500 different ethnic groups who speak 742 different languages. 4 But alongside this diversity exists strong concentrations of population -60 percent of Indonesia's 245 million people (BPS, 2007) live on the island of Java, which covers only 6 percent of Indonesia's land area. Socio-economic conditions vary greatly across the country. The per capita regional GDP of Riau and East Kalimantan, two oil and gas producing regions, is almost 20 times higher than that of Maluku or East Nusa Tenggara (NTT). In some cities such as Denpasar, in Bali, and Bekasi, in West Java, poverty rates are below three percent, while in Manokwari and Puncak Jaya, both in Papua, they are in excess of 50 percent (World Bank, 2007) .
Indonesia underwent a "big bang" decentralization in 2001, and administrative, fiscal and political control over many policies has been devolved to (now) 33 provinces and over 450 district/city level governments. Thirty-six percent of government expenditure is now conducted by regional (provincial and district) governments, with very large increases in district government budgets in the past few years (World Bank, 2007) . Each province and district now has its own parliament (DPRD) with representatives elected by the general population, as well as the direct election of the district heads. 5 Provincial governments coordinate and perform strategic functions that affect more than one district government. District level governments are responsible for most service delivery, local road building and much regulation of the local economy.
Given its substantial decentralization of economic policy-making to the district level, the large number of regions, and the diversity of their endowments, Indonesia provides a particularly interesting opportunity to explore the determinants of sub-national growth. The objective of this paper is to identify whether the differences in economic performance observed at the district level are due to the different endowments of districts (whether of natural resources, human capital or physical infrastructure); or whether they stem primarily from spatial factors (e.g. proximity to large cities, or distance from the capital). A large recent literature has emphasized the importance of spatial factors in development, 6 but much of this literature looks at these factors in a crosscountry context, making it necessary to also account for differences in the institutional and legal structures of different countries. By contrast, local governments in Indonesia share the same 4 Gordon, 2005. 5 Governors for a province; bupati for rural districts called kabupaten; walikota for urban districts, or cities, called kota. 6 See World Bank, forthcoming; Kim (2008) provides a review of the literature on spatial inequality; also see Hill (2008) , which provides an overview of the economic geography of Indonesia, and Arze del Granado (2008) , which describes the economics of concentration in Indonesia, both published in the World Development Report companion volume titled "Reshaping Economic Geography".
institutional and legal framework, providing the potential to differentiate more clearly between the impact of endowments and spatial factors on economic growth.
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The vast diversity, geographic disparity and socio-economic differences across more than 450 autonomous districts and cities provide enough units of observation to test for the determinants of growth. Furthermore, Indonesia has economic data that cover several years before the East Asian crisis of 1997/98, the crisis and immediate post-crisis period, as well as the first five years of decentralization, thus making it possible to explore whether the determinants of sub-national growth have changed over time.
This paper uses districts rather than provinces as the unit of analysis. Most previous studies on Indonesia have used provincial level data (Garcia and Soelistianingsih, 1998; Wibisono, 2003) , although recently some other researchers have started using district level data (Landiyanto et al, 2005; Fitrani, 2005) . This paper builds on the work done by Fitrani (2005) , who looked at the growth performance of Indonesia's districts from 1993 to 2003, finding conditional growth convergence after decentralization. This paper extends Fitrani's work in three ways. First, it covers a longer time period (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) allowing a longer period of analysis of the decentralization period which started in 2001; second, it extends the range of growth determinants to include new data on economic geography; and, finally, it briefly explores the determinants of changes in sub-national growth, i.e. "growth accelerations and decelerations" and estimates the characteristics associated with districts that experienced such accelerations.
The paper is structured as follows: In Section 2, we describe the large database of district level characteristics that has been constructed for this research. Section 3 explores the spatial pattern of economic activity in Indonesia and how it has changed over time, whilst Section 4 undertakes a descriptive analysis of Indonesia's sub-national pattern of growth from 1993 to 2005. In Section 5 we discuss the estimation approach and provide empirical analysis of the determinants of growth at the sub-national level. We also identify the pattern of growth accelerations (or decelerations) and attempt to explain these changes. The conclusions and some policy implications are presented in Section 6.
DATA
Most of the data in this paper are generated from various surveys and censuses conducted by the Central Bureau of Statistics (BPS). The BPS conducts the National Socio-Economic Survey (Susenas) every year, which provides comprehensive socioeconomic indicators at the district level. Every three years, the BPS also conducts the Village Potential Census (Podes). This covers all villages in Indonesia, collecting data on basic infrastructure and socioeconomic conditions. We have also drawn budget data from the Regional Finance Information System (SIKD-Ministry of Finance), investment data from the Regional Investment Coordinating Boards (BKPMD), and electoral data from the Ministry of Home Affairs, the General Election Commission (KPU) and The Asia Foundation (TAF).
To calculate per capita growth we have used the Gross Regional Domestic Product (GRDP) and the population data from the BPS. 8 The BPS calculates GRDP data at the provincial and district levels, but there is a two-year lag in producing the latter. Thus the latest available district level GRDP data are from 2005. 9 The measure of growth used throughout is the geometric growth rate over the period.
10
It is important to recognize that there are some significant weaknesses in the district level GRDP data produced by BPS. GRDP calculations are conducted separately by the BPS offices at the national, provincial and district levels and, although all offices are supposed to follow a common methodology, this can result in variations in the quality with which the data are compiled. Moreover, BPS offices at the provincial and national levels do not ensure that the lower level figures add up to the provincial and national aggregates. As a result, the sum of the published district GRDP varies from 91 percent to 105 percent of the published provincial GRDP depending on the province. 11 These weaknesses in the district level GRDP data do not necessarily create problems in the analysis of growth over time, although they are likely to add noise and make it harder to identify systematic influences on growth. Nonetheless, to account for potential biases we also conducted our analysis using average consumption from the household survey data in the place of GRDP growth.
One of the main challenges in constructing the database is in dealing with splitting districts. Enthusiasm for decentralization at the local level (coupled with strong fiscal incentives) has resulted in many districts splitting to form new, smaller districts. Over the years observed, the number of district governments in Indonesia grew by more than 50 percent. . Unfortunately, inconsistencies in the re-basing process make this impossible. Consequently, we use 1993 as the base year for analysis for the periods 1993-97, 1999-2001, and 1993-2003 , and the year 2000 as the base year for analysis of the period 2001-05. 10 Sensitivity tests using the average annual growth rate and the logarithmic growth rate give qualitatively the same results. 11 District GRDP sums to 98 percent of the provincial GRDP for the median province. 12 The number of districts is not consistent across sources of data. For example, BPS's Susenas and Podes surveys do not always have the same number of districts even when they are conducted in the same years. This is because of different sampling frame used at different times of the year. In addition the de jure and de facto status of a new district received DAU. 13 In order to avoid spurious changes in per capita growth rates resulting from the splitting of districts, we have used GRDP data as our reference point. GRDP data for the predecentralization era are only for 292 districts. We therefore collapsed the post-decentralization data in order to provide data for exactly the same set of 292 districts throughout.
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We have also compiled a wide range of variables that can be used to explain district level economic growth. Specifically our data include three types of variables:
Factor endowments -We follow the neoclassical Solow growth model (Barro and Sala-i-Martin, 1994) by interpreting capital in a broad sense including measures of population and human capital as well as the availability of physical capital or land. Following Barro (1991) , we use education as a proxy for human capital under the assumption that for a given starting value of GRDP per capita, a country's subsequent growth rate is positively related to this human capital. Good measures of physical capital are difficult to obtain at the district level. However, we do have data on the share of households with telephone connections, which we use as an indication of the development of physical capital.
Geography -Geographical location and topography may be as important for district growth as natural resource endowments. For example, Krugman (2007) emphasizes that transaction costs across distance play a crucial role in shaping a pattern of trade that can induce growth. We therefore include some proxies for remoteness and topography in the data. Specifically, we measure distance by calculating the straight line distance from the main town of the district to the provincial capital and to the largest five cities in the country. 15 We also incorporate dummy variables for whether these destinations are separated from the district town by sea.
A district's growth performance is also affected by the growth performance of its neighbors. We calculate the weighted growth of neighboring districts using the following formula (Catin et al, 2005) :
where GAW i,t is the weighted average growth performance of the districts that are neighbors to district i at time t. We use GDP weights for importance i.e. w ,q,t = GDP q,t / mi Σ q=1 GDP q,t . Growth is recorded differently by different institutions. To be consistent, we have used the definition of the Ministry of Finance -an autonomous province/district is the one that receives DAU in the beginning of fiscal year. 13 Since 2001, the number of districts in Indonesia (excluding six non-autonomous district level governments in Jakarta) is: 2001 = 336, 2002 = 348, 2003 = 370, 2004 = 410, 2005-07 = 434, 2008 = 459. 14 Our database has data for 292 districts. However, regression results do not always show this number of districts because data are missing for some observations. 15 Ideally actual road distance would be a better measure of remoteness than straight line distance but unfortunately these data were not available.
is calculated as ga q,t = ln(y q,t ) -ln(y q,t-1 ) where y q,t stands for the real GRDP of neighbor district q in time t and m i is the number of neighboring districts of district i.
Institutional and policy variables -Ideally, we would also like to be able to reflect the potential growth impact of district level politics and local policies by including data on local parliamentary elections, as well as the direct elections of local mayors and district heads. Unfortunately, because these elections are relatively new, these data are only available for the most recent years and are therefore unlikely to be exogenous to the growth process themselves. We do however include the Ethno-linguistic Fragmentation Index as a proxy for the extent of cultural and linguistic homogeneity, which has been shown to influence growth in the African context (Easterly and Levine, 1997) . A complete list of data and descriptive statistics are available in Appendix 1.
THE SPATIAL INEQUALITY OF ECONOMIC ACTIVITY IN INDONESIA
As in most countries, economic activity is very concentrated in Indonesia. Figure 1 shows a map of district GRDP. The share of national GRDP is much higher for districts near the major cities of Jakarta, Medan and Surabaya and also much higher in the natural resource rich locations of East Kalimantan, Riau and Papua. This concentrated pattern of GRDP does not, however, translate into an equally concentrated patter of per capita GRDP (Figure 2 ). This is because economic activities tend to locate in districts with higher populations and, conversely, because people tend to move to locations with better economic opportunities. The main exception to this is in more remote natural resource abundant locations, particularly those involving capital intensive point-source resources, such as oil and gas. In these locations, the GRDP per capita is often very large since this measure simply divides the substantial value-added of the resource extractive activity by a relatively small population. Generally, GRDP per capita is a poor indicator of average welfare in such locations -indeed many of these locations have high levels of poverty. The correlation between mean district per capita expenditure and district per capita GRDP jumps from 0.39 to 0.63 simply by excluding five oil-rich districts. It is also interesting to explore economic concentration at the provincial level. The left panel of Figure 3 shows the share of provincial GRDP made up by the top 20 percent of districts within it 16 against the per capita GRDP of the province. There is a clear positive relationship, with richer provinces tending to have a more concentrated distribution of economic activity. However, as with the national picture, this relationship disappears when considering the distribution of per capita GRDP. The right panel of Figure 3 shows the Gini coefficient of district per capita GRDP for each province. It is not generally the case that per capita GRDP is more unequally distributed in richer provinces. This is because richer provinces also have substantially more concentrated populations than provinces with lower per capita GRDP.
The pattern of spatial inequality of economic activity changed substantially between 1993 and 2003. Figure 4 shows the evolution of inequality between provinces and between districts over the period. Inter-provincial inequality of per capita GRDP has been falling steadily throughout the period. 17 At the same time, prior to the crisis, inter-district inequality was increasing, but has fallen since. This seemingly contradictory evolution of spatial inequality can be explained by the rise in inequality between districts within provinces prior to the crisis. 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Gini Coefficient
The pattern of increasing inequality across districts varies by province and island group. Table 1 shows the Theil and Gini inequality measures for each of the major island groups in the country. The general pattern of an increase in inequality across districts at the national level is confirmed by the large increase in both inequality measures between 1993 and 1999. However, the national increase is driven by increasing inequality across districts in Sumatra, Java and Bali, Sulawesi, and Papua, with inequality across districts in Kalimantan, Maluku and Nusa Tenggara falling during this period. Although the disparities in GRDP per capita across districts have declined since 1999, they are still higher after the crisis than before, with a Gini coefficient of real GRDP per capita across districts of 0.39 since 2005, compared with 0.37 in 1993. Table 1 shows that this is driven by a large decline in inequality between districts in Papua and, to a lesser extent, Sumatra, whilst inequality within the other major island groups has remained constant or increased. Although, almost every island group experiences a long-run increase in inequality across districts, the national increase is driven by widening disparities between districts in Java, with little change in the overall level of inequality across districts off Java.
But the recent decline in inter-district inequality is mostly due to the continued decline in interprovincial inequality. This seemingly contradictory evolution of spatial inequality can be explained by decomposing inequality into two components: that due to the change in inequality between provinces; and that due to the change in inequality between districts within provinces. Interestingly, the decline in inter-district inequality since 1998 shown in Figure 4 does not result from improvements in the within-province distribution of per capita GRDP. Table 2 decomposes the change in national inter-district inequality 19 into changes in between-provincial inequality and changes in within-province inequality. Within-province inequality barely changes between 1998 and 2003, with almost all of the change in inter-district inequality being driven by the continued decline in inequality between provinces. The results in Table 2 imply that poorer provinces have generally grown faster than richer ones. But large investments tend to be localized so that, if there were no compensating movements of people, they would tend to increase within-province inequality. The fact that there has been little change in within-province inequality suggests that changes in district GRDP within a province and changes in population have gone together. Figure 5 confirms this. Provinces that experienced increases in the share of their population in the top 20 percent of districts (by population) also tend to experience increases in the share of provincial GRDP coming from the top 20 percent of districts (by GRDP). Thus, as the economy becomes more concentrated spatially, so does the population and vice versa, with the result that within-province distribution of per capita GRDP has remained relatively stable. In order to explain what gives rise to these changes in the spatial pattern of inequality, it is necessary to understand the sub-national pattern of growth.
INDONESIA'S SUB-NATIONAL PATTERN OF GROWTH
Indonesia's growth performance before the 1998 crisis was strong. The crisis dramatically reduced growth such that growth is only now recovering to near pre-crisis levels. For two decades before the Asian financial crisis in the late 1990s, Indonesia's economic growth averaged 7 percent per annum. This was substantially higher than the average growth rate for all developing countries of 3.7 percent (Balisacan et al, 2003) . At the end of 1997, the Asian crisis hit. Indonesia's GDP per capita dropped 10 percent in 1998. After the crisis, following the fall of President Suharto's New Order regime, growth resumed but at a much lower level (2 percent per annum between 2001 and 2005) . Only during the past few years have annual growth rates begun to approach those prior to the crisis ( Figure 6 ). We therefore undertake our analysis for three separate periods: pre-crisis (1993-97); post-crisis pre-decentralization (1999-2001); and postdecentralization (2001-05) . This helps to identify whether the determinants of growth are significantly different in these three periods. Economic activities and resources are concentrated in Java (Box 1). Java, Bali and Sumatra in general have relatively more advanced economic activities than other parts of the country, with manufacturing, trade and services dominating the economies on these three islands. Sulawesi, Maluku and Nusa Tenggara, on the other hand, are much less industrialized, with agriculture making up the main sector of their economies. Indonesia's population is heavily concentrated on Java, and Java generally has relatively better infrastructure compared with the rest of the country.
Box 1: Uneven distribution of resources and economic activity across Indonesia
• Java represents only six percent of the country's land area but accommodates almost 60 percent of the population.
• Java dominates the Indonesian economy producing 52 percent of the GDP; Sumatra produces 28 percent of GDP and Kalimantan 11 percent. Eastern Indonesia (Sulawesi, Nusa Tenggara, Maluku and Papua) collectively account for only 10 percent of GDP.
• Eastern Indonesia is lagging behind in terms of the quantity of its infrastructure as measured by access to electricity and telephones. In Papua, Maluku and Nusa Tenggara, less than 10 percent of households have access to a telephone and less than 40 percent of households have access to electricity.
• Java dominates all sectors except for oil, gas and mining. Sumatra and Kalimantan contribute 18 percent and 22 percent to this sector respectively.
•
Manufacturing is the dominant sector in western Indonesia whilst agriculture is the dominant sector in eastern Indonesia.
Appendix 2 presents some facts and figures on the distribution of resources and economic activities across Indonesia.
The economic crisis marked a structural break in the growth performance of Indonesia's districts (Table 3) . District-level growth before the economic crisis was fast, with the median district between 1993 and 1997 growing by 5.6 percent. In 1999-2001, the median growth rate across districts fell dramatically to 3.5 percent, and the variation of growth rates across districts was much greater, probably reflecting the differential impact of the crisis, as well as data issues in the immediate aftermath of crisis. The post-decentralization period saw a further decline in the typical district growth rate, with the median district growth in 2001-05 falling to only 3 percent. Districts outside Java bounced back faster than districts in western Indonesia after the crisis. Prior to the crisis, median growth rates of districts in Java and off-Java were about the same, at 5.5-5.6 percent. However, districts off-Java recovered from the crisis far faster than those in Java. Median growth between 1999 and 2001 was 5 percent off-Java, compared with a typical growth rate of only 1.4 percent on Java. The same was true of eastern Indonesia, 20 which recovered from the crisis far faster than districts in western Indonesia. For example, the median growth rate in real GRDP per capita for Sulawesi was 5.5 percent. This relatively high growth in eastern Indonesia was triggered by growth in the agricultural and mining sectors. This is consistent with Alisjahbana and Yusuf (2004) , who state that during the crisis the government tried to increase foreign investment by expanding oil, gas and mining exploitation.
Other factors also appear to be associated with district level growth. For example, cities (kota) have grown far faster than districts (kabupaten) since decentralization. Table 4 shows the median growth rate of kota and kabupaten for the three time periods. Cities bounced back far faster from the economic crisis (in part because they were much harder hit), but this faster growth rate has continued after decentralization, averaging 3.6 percent in cities compared with 3.0 percent in districts.
20 Papua, Sulawesi and Nusa Tenggara. By contrast, being landlocked and having poor roads does not always mean slow growth.
Contrary to the often cited disadvantages of landlocked countries, the growth rate of landlocked districts does not appear to be systematically lower than that of coastal districts. More surprising still is that the (perceived) quality of roads is not related to growth rates. Districts where villages report worse perceptions of road quality do not have slower growth rates than those that report higher quality roads, and having a higher share of villages with asphalt roads is only very weakly associated with higher growth.
While there is a very strong relationship between being poor and being far from a large city, there is no obvious connection between remoteness and growth. There are no districts with a GDP larger than Rp 2 trillion (around US$222 million) that are more than 1,000 km from one of Indonesia's five large cities. On average, the growth rates of these smaller and more remote districts are no lower than those of districts far closer to the main economic centers of the country (Figure 7 ). Districts' growth rates do, however, appear to be positively correlated with their neighbors' growth rates. Figure 8 shows the correlation between districts' growth rates with those of their neighbors. During the pre-crisis (1993-97) and post-crisis (1999) (2000) (2001) ) periods there appears to be a positive association between the per capita growth of a district and that of its neighbors. After decentralization, however, this relationship appears rather weaker, although a positive relationship is also apparent for the period as a whole. Landiyanto et al. (2005) , in their study of East Java, also found that districts surrounded by wealthy neighbors tended to grow faster.
Topography can also make a difference to growth. Districts that have many villages on the coast or in the hills (as opposed to in valleys or on plains) tend to be poorer. Between 2001 and 2005, they also tended to have lower growth rates, too. However, this relationship does not appear to hold prior to the economic crisis.
The possession of significant oil and gas resources does not necessarily boost district growth. Prior to the crisis, districts that relied heavily on oil and gas resources grew almost 2 percentage points more slowly than districts without oil and gas. The same is also true for the immediate post-crisis period and for the decentralization era, although the gap in growth rates has narrowed. Interestingly, this is only the case for districts in which oil and gas is always the largest sector; the growth rates of districts that have some oil and gas in their GRDPs are generally similar to those of districts that do not have oil and gas. There is a strong association between the level of GRDP and the sectoral composition of a district's economy, but the sectoral distribution of GRDP is not closely linked to growth rates. The GRDP of districts with oil and gas is more than double that of those without these resources. The same is true for districts with a high (more than 10 percent) share of mining in their GRDP. Conversely, districts with a high share of agriculture in their GRDP (more than 20 percent) tend to have less than half the GRDP of those districts less dependent on agriculture. However, neither prominent oil, gas and mining resources, nor a high level of agriculture are significantly and systematically associated with higher or lower district-level growth rates.
There is no consistent tendency for districts with higher populations to grow faster. Between 1999 and 2001, an additional one million people raised the growth rate by 2 percentage points. This is consistent with standard growth theory: areas with higher amounts of labor per unit of capital will tend to grow faster towards an equilibrium steady-state growth rate. However, this may be a consequence of the recovery of cities hard hit by the crisis. There is no clear association between population and growth rates between 1993 and 1997, or between 2001 and 2005. Growth is also associated with better education. Districts with higher net or gross enrollment ratios grow faster, with the association particularly strong for junior and senior secondary schools. Some cultural variables also appear to have an influence on growth. Interestingly, ethno-linguistic fractionalization is not directly associated with slower growth. But regions with higher religious fragmentation appeared to have higher growth prior to the crisis, but this immediate association disappears after the crisis.
The bilateral associations presented above make one important point clear: factors that are typically associated with higher GRDP per capita are not necessarily associated with higher growth. However, such bilateral associations can also be misleading. What is needed is a multivariate model of the determinants of growth, to which we now turn.
METHODOLOGY AND ESTIMATION
The initial exploration of the data in the previous section suggests that surprisingly few factors are decisively associated with economic growth at the district level. However, the analysis only looked at bivariate associations. In order to explore the determinants of growth in a multivariate context, we draw on the large economic literature on the determinants of growth (Barro and Salai-Martin, 1991, 1994; Barro, 1991) to construct a simple growth model. Specifically, we adopt three approaches to econometric estimation.
First, neoclassical growth theory suggests that poorer countries and poorer regions should converge towards their long-run steady state growth. We therefore examine the evidence in each of the three time periods (1993-1997, 1999-2001, and 2001-2005) of absolute income convergence, both with and without dummies for the different island groups, by estimating the convergence model provided by Barro and Sala-i-Martin (1991, 2004) :
where γ i, t, t+T is a per capita RGDP growth rate of region i between time t and t+T, y it is region i's per capita RGDP at time t and y i * region i's steady state value, β is the coefficient that represents convergence rate and ε it the error term. We extend this to incorporate possible spatial divergence by including the weighted growth of the neighboring districts as outlined above.
Second, we explore relative convergence, adding a set of variables representing the initial conditions of each time period. As noted above, these include measures of human and physical capital (population size, level of education, quality of pre-existing infrastructure); location and geography (whether on or off Java, the extent of urbanization, the topography of the region and its distance from major cities); economic structure (the share of different sectors, and the presence of terms-of-trade effects); and socio-cultural institutions (religious and ethno-linguistic fragmentation).
Third, we take into account the possibility of unobserved heterogeneity determining growth by estimating a fixed-effects panel estimate of annual growth. By definition, this approach excludes variables that are invariant over time.
CONVERGENCE OR DIVERGENCE?
OLS estimates of absolute convergence Table 5 shows the OLS results testing for absolute convergence during the three time periods. There is little evidence for absolute convergence before the economic crisis. However, neighborhood effects do appear to have an influence, with the weighted average growth of the neighbors of each district having a significant positive effect on the growth rate of that district. The same conclusion holds even when island dummies are added to take into account possible different growth trajectories in different parts of the Indonesian archipelago.
In the immediate post-crisis period, there does appear to be strong absolute income convergence, but this probably simply reflects the fact that better-off areas of Indonesia were harder hit by the economic crisis. The evidence for spatial divergence disappears, as does income convergence, when island dummies are included.
During the decentralization era, the pattern of growth changes again. There is now evidence for absolute income convergence, but the growth of neighboring areas is no longer significantly associated with district level growth. The island dummies also indicate that growth in Sumatra was higher in the post-decentralization period, whilst at the same time growth in Nusa Tenggara and Maluku fell significantly behind that of the rest of the country (Java is the excluded island). 
DETERMINANTS OF INDONESIA'S SUB-NATIONAL GROWTH Period OLS regressions
We now broaden the model to incorporate a wide range of potential determinants of district growth from each of the categories outlined above. Table 6 shows our preferred model for each time period.
The results confirm the lack of income convergence, even in a relative sense, except during the immediate post-crisis period. However, measurement error in the GRDP data could give rise to a reduction in the size and significance of this variable. We also estimated the regression using mean per capita consumption expenditure as an instrument for per capita GRDP. Doing this increases the size of the income convergence effect in the 2001-05 period and it approaches statistical significance. We interpret this as weak evidence for conditional income convergence in the decentralization period. However, there no evidence from this estimation of spatial convergence even in the first period.
Surprisingly, having a population with a higher share of people who have completed junior secondary school appears to make very little difference to growth performance. This is in marked contrast both to the bilateral association between growth and education found above and to typical country-level growth regressions, which tend to show a strong association. We tested this finding using a variety of other measures for educational performance (e.g. primary schooling and senior secondary schooling) but the results were broadly similar.
Similarly, having a larger labor force and a higher urban share of the population does not significantly affect the growth rate except in the most recent period. 21 Between 2001 and 2005, districts with larger labor forces and those with more urban populations did have significantly higher growth rates, suggesting an urban concentration to the pattern of growth postdecentralization.
The inclusion of the sectoral profile of the local economy shows some sectoral biases to growth. Districts with a higher share of GRDP in manufacturing tended to have higher growth rates in the earlier two periods, although this effect has disappeared since 2001. By contrast, districts that were heavily dependent on oil and gas had slower growth rates prior to the crisis. Due to substantial multi-collinearity between sectoral shares (even after omitting one category), we do not estimate with all the sectoral shares. However, to obtain an impression of the effect of the concentration of economy activity on growth we constructed a Gini coefficient of sectoral shares of employment for each district. This shows a positive, but not statistically significant, relationship with growth. Similarly, in order to explore whether changes in the agricultural terms-of-trade are responsible for growth, we include the Indonesian government's Farmer Terms of Trade index. 22 Again, this has no statistically significant association with growth. To assess the impact of remoteness, we include the distance from the provincial capital, 23 as well as a dummy variable to indicate whether sea transport was necessary to make this journey. The latter variable attempts to indicate the higher costs faced by more remote islands. Interestingly, none of these variables are statistically significant (and the distance variable even has the opposite sign from the one expected in some periods).
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To measure whether pre-existing infrastructure has an important impact on growth we include a variable on the number of telephones per household in the district. 25 Although this variable was significantly associated with growth in the immediate post-crisis period, it is not statistically significant in any other period and has the opposite sign from the one expected.
We also include a variable measuring the degree of ethno-linguistic fragmentation, which was found in other studies to be significantly (negatively) associated with growth. Again, this variable is both economically and statistically insignificant.
One variable that is highly significant and negatively associated with growth is the Java dummy. As shown above, growth was much slower in Java than outside Java during the immediate postcrisis period after controlling for the other variables. Interestingly, this appears to still be the case in the decentralization era although the economic significance of this effect is much reduced.
Finally, it could be argued that, since we are estimating a long-run growth model, we should estimate the model for the entire period of 1993-2005. Although we attempted this, there is clearly a large structural break in the model around the crisis period of 1998, with the influence of variables on growth being quite different before and after this break. Indeed, the results of the pooled model are clearly driven by the rather unusual dynamics around the crisis period. As a result, we do not present the results of the combined model in Table 6 .
The single most remarkable "finding" from these results is the lack of findings! This is not for a lack of trying alternative specifications. The results presented in Table 4 represent findings that were typical of the many alternative specifications tried, since our dataset has alternative measures for most of the dimensions of interest. Nor does it represent multi-collinearity, since some care has been taken to ensure that the variables are not strongly collectively correlated. Some alternative model specification did provide more "significant" results, but in general these were driven by a handful of highly influential observations or variables. The results that we present in Table 6 are robust in the sense that they are not highly sensitive to minor changes in the 23 Unfortunately this distance is the straight line distance. Data on the actual road distances are not available. 24 A number of alternative distance related variables were tried including the distance from the district capital to the nearest of the five largest cities in Indonesia (Jakarta, Surabaya, Medan, Makassar, and Batam) as well as the distance to Jakarta. None of these variables were statistically significant. 25 Again other infrastructure related variables were tried in different specifications of the model including perceptions regarding road quality and the share of villages in the district that have asphalt roads. These variables were generally statistically insignificant.
choice of sample or variables. Moreover, they pass all the commonly applied tests for misspecification, including tests for omitted variables and heteroskedasticity.
The general lack of statistically significant results probably reflects the extremely noisy nature of the GRDP data and the fact that, in the interests of avoiding problems with endogeneity, we have only used information about the initial conditions in each period as our explanatory variables. Since our panel contains a rich source of information about how both GRDP and explanatory variables change over time, we now turn to estimations that better exploit the panel nature of the data.
Fixed-effect panel regressions
One possible problem with the above model is the potential presence of unobserved heterogeneity in the dataset. In other words, there may be factors specific to each district that determine the growth rate but that are not included within our dataset. If these factors are fixed over time, this unobserved heterogeneity can be removed using fixed-effects panel estimation. Thus, it is possible to obtain a less biased estimate of some of the parameters of key interest.
The disadvantage of fixed-effect panel estimation, of course, is that by removing factors that are fixed over time it automatically excludes all the geographical determinants of growth. Furthermore, some variables have very little variation over time and so one must not rely too heavily on variables where the estimation results may be driven by spurious changes in explanatory variables. We therefore arrive at the parsimonious model shown in Table 7 . The most striking characteristic of Table 7 is the strong income convergence. In both the precrisis and decentralization periods, poor districts grow faster than better off districts conditional on the other variables. Prior to the crisis, this was coupled with substantial spatial divergence: fast growing districts had a strong positive effect on their neighbors. However, this association appears to be absent in the period after 2001, consistent with the absolute convergence results in Table 5 .
Surprisingly, prior to the crisis, the educational level of the population does not seem to influence growth rates. After decentralization this changes, with a strong and statistically significant effect of junior high school education on local level growth. However, a larger labor force does appear to be statistically significantly associated with higher growth in both periods. Finally, the sectoral concentration of labor does not appear to be statistically significant in either period. 
GROWTH ACCELERATIONS
The large change in the average growth rate between 1993 and 1997 and the period since 2001 masks a huge amount of variation in growth rates. Figure 9 shows the very wide range of growth rates experienced by districts for both periods. The central lines in each axis indicate the mean growth rate, whilst the lines on each side indication one standard deviation above and below the mean.
What explains these changes in growth rate between the two periods? If the growth model above is correct then changes in the growth rate between the two periods will only be explained by changes in the explanatory variables and not by their levels. We therefore estimate a regression of the change in the growth rate between these two periods against the change in the other explanatory variables and their initial values, to explore the characteristics of districts whose growth accelerated (or decelerated). The results are shown in Table 8 .
The main finding from Table 8 is the strong impact of initial income on the change in growth rates. This suggests that districts that had a higher GRDP per capita before the crisis, tended to experience a somewhat smaller increase (or a larger decrease) in their growth rates between the two periods than districts that started with lower GRDP per capita. The results also confirm strong income convergence. Interestingly, the results also suggest that districts that saw a larger increase in their share of manufacturing GRDP, tended to experience a greater slowdown in their growth rates. Similarly, districts that were further from the provincial capital tended to experience greater reductions in their growth rates. 
CONCLUSIONS
We draw four conclusions from our results:
First, there does appear to be a general process of relative income convergence: poor districts are growing faster than better off districts after taking into account their other characteristics. The difference regression also shows that poorer districts may have been relatively protected in the general decline of growth between 1993 and 1997, and between 2001 and 2005. Second, there also appears to be some evidence of spatial divergence, at least before the crisis. Thus, if a district is near to another district that is growing, it may be more likely that that district will grow faster too. This makes intuitive sense given the production and expenditure linkages between adjacent areas, although it will result in an increasingly concentrated pattern of economic development in Indonesia. Note, however, that there has been no evidence for this spatial divergence since 2001.
Third, the effect of the sectoral composition of a district may matter but, perhaps because different factors appear to matter at different points in time, it is difficult to identify any systematic sectoral bias to growth. To identify this better would require data on terms-of-trade changes (other than those in agriculture), but unfortunately these data are not available. Moreover, there is no systematic evidence that a more or less concentrated distribution of sectors gives rise to faster or slower growth, although there is some evidence that reliance on the oil and gas sector weakened district growth prior to the crisis.
Fourth, having a larger labor force is positively associated with growth. Also, having a better educated labor force appears to be strongly associated with growth, but only since 2001.
Despite compiling a comprehensive dataset of potential factors associated with district level growth, the models above still struggle to explain most of the variation in growth rates that we observe across the country. In part, this is likely to be because GRDP data at the district level are extremely noisy. Further work will need to identify in more detail the variations in the manner in which the district GRDP data are compiled and to reconcile the inconsistencies with provincial and national level data.
However, it may also be that idiosyncratic institutional factors play an important role in determining growth. For example, having a politically strong and visionary district head/major may have a large impact, since they can pursue policies that stimulate investment and growth. These political and institutional policy factors have not been well measured in the past, but efforts are currently underway to collect more accurate data on these variables. Moreover, data are available on the political composition of local parliaments and the votes received by directly elected district heads/mayors. Such data have not been used in this analysis because local parliaments were only elected in 2004, whilst direct elections for local leaders only occurred in 2005 and 2006. Thus, the potential exists for future analysis using these political data to obtain a clearer picture of the determinants of district growth. 
